imperfection of the material world. 
Many of those who believed in heavenly 
harmonies and the music of the spheres 
were certain that in heaven the gap in the 
circle would be filled. 

Throughout the ancient Greek 
period and well into the Middle Ages, 
composers did not need to modulate, or 
change key signatures, very extensively. 
Their music explored the beauty of the 
pure harmonic fifth. Therefore it was 
possible to develop simple tuning 
systems with maximum harmonic 
alignment. “Just intonation [see Tuning 
Systems, page 35] is one of the essential 
relationships of sound on earth,” claims 
microtonalist Johnny Reinhard. “On 
another planet, with a different 
gravitational system, it might not exist 
the same way.” 

In the 1500’s, composers wanted 
to be able to explore the possibilities of 
another harmonic interval, the third. The 
earliest just system, Pythagorean, was 
fine as long as thirds weren’t used often. 
Once the sounds of thirds and sixths 
became desirable, a new tuning scheme 
became necessary. After much work, 
composers and technicians agreed upon 
a system of tuning known as mean-tone 
temperament, which compromises the 
perfect fifth a bit to bring the major and 
minor thirds into a more harmonious 
relationship. 

The new tuning system made 
possible the polyphonic beauty of the 
Masses of Palestrina, Josquin and other 
Renaissance composers. The old 
Pythagorean simply system could not 
accommodate this level of complexity, 
and a Palestrina Mass sung in the old 
Pythagorean tuning would sound 
terrible. 
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Two hundred years later, 
composers were pushing against the 
limits of mean-tone temperament, and it 
was time to change the tunings again. 
The new generation of composers, Bach 
among them, wanted to change key 
signatures within a single piece for 
dramatic and musical effect. The notes 
far removed from the home key were 
suddenly becoming important tools in 
the compositional arsenal. Again, 
composers, musicians and technicians 
worked together to close the gap in the 
circle of fifths so that all the key 
signatures would sound acceptable on a 
keyboard. To keep the beautifully 
harmonious sound of meantone tuning 
while increasing a composer’s ability to 
change key signatures, one solution 
would have been a twenty-two note 
keyboard. According to Wendy Carlos, 
creator of Switched On Bach and 
Switched On Bach 2000, “Bach wanted 
that, and he was aware that to get good¬ 
sounding tonality would require eighteen 
to twenty two notes per octave. There 
were organs made - and an occasional 
harpsichord -- that had that capability, 
but most of the manufacturers, just like 
today, wanted their instruments to be 
cheap.” 

That unfortunate economic reality 
forced instrument tuners to make a series 
of compromises to close the gap in the 
circle of fifths. The “well-tempered” 
systems Bach favored used a tuning 
system in which the keys of C, F and G 
were very close to mean-tone 
temperament. But the more foreign keys 
of A, B, Ab and others no longer had 
acceptable harmonic fifths or thirds, and 
the very foreign keys of F# and C# were 
barely tolerable to the ear. Bach liked this 
compromise because it gave a different 
feel to each key signature. For example, 
F Major, with its sweet harmonics, was 


thought of as the “pastoral” key by all 
composers. Keys like C# were used to 
express emotional distress, loneliness, 
and angst. 

Orchestras of the Baroque period 
incoiporated competing tuning systems 
within them. With the viol family on one 
side playing in just intonation and the 
violin family on the other playing the 
latest well-tempered tuning, the results 
must have been interesting indeed. 
Telemann, in the meantime, actively 
pushed for a 55-note-to-the-octave scale. 
Needless to say, the keyboard and 
musical instrument manufacturers 
refused him. Mozart, keenly aware of the 
different tuning systems then available, 
would simply tune his piano to whatever 
system best expressed the particular 
pieces he was playing that day. 

This long transition period was not 
comfortable for the average musician. 
There was a movement to increase 
standardization of the twelve notes of the 
traditional keyboard. The tuning system 
that finally caught on was the one we use 
today, the equal-tempered system. By 
dividing the twelve notes of the octave 
into equal units, every key signature 
sounds the same. Many people assume 
this is the system Bach championed in 
The Well-Tempered Clavier, but this was 
not at all the case. Bach preferred the 
asymmetrical tuning system developed 
by Werckmesser which gave each key 
signature a different feel and color. 
Bassoonist Johnny Reinhard, the direc¬ 
tor of New York’s American Festival of 
Microtonal Music, said “I was in Bach’s 
home just three months ago. It just 
opened up to the Western world last year. 
And when you step into that world, 
which is probably the ancient German 
homeland, an independent duchy, it’s 
geographically enclosed, and nothing is 
equal. Nothing. No shapes are equal in 
the architecture, not in any of the paint¬ 
ings. The whole idea of equal tempera¬ 
ment is so inappropriate for that world.” 

Equal temperament provides 
standardization, but it is fraught with 
problems. Wendy Carlos explains that 
“you cheat every interval, especially the 
thirds, so that when you come full circle 
you bite your own tail. The ‘colors’ of the 
individual key signatures disappear; 
instead it becomes sort of ‘gray,’ which 
is a good way to describe the 
equal-tempered scale.” There is nothing 
natural about the equal tempered scale. 
In fact, the very instruments of the 
orchestra fight to realign themselves 
with natural harmonics. 
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